Abstract Choussat's ''Ten Commandments,'' which describes the components of an ideal Fontan candidate, was first published in 1977. Despite the wisdom in these commandments, it is clear from a historic perspective that total compliance with all criteria does not necessarily portend excellent long-term survival. I believe the end point of the original commandments should be modified to include improvement in long-term survival. I suggest the following single commandment: ''Thou Shalt Be Perfect.''
the end point of the original commandments should be modified to include improvement in long-term survival. I suggest the following single commandment: ''Thou Shalt Be Perfect.' ' At the recent World Congress Pediatric Cardiology meeting in Cairns, Australia, Dr. James Wilkinson presented a lecture entitled, ''The Fontan Ten Commandments: Have They Doubled or Halved?'' His conclusion was that the original 10 commandments could be condensed to four.
He argued that age \4 years is now the norm because earlier palliation has become standard in most centers. Abnormalities of systemic venous return can be overcome with bilateral cavopulmonary shunts and rerouting surgical procedures. Right atrial volume is not important because the classic Fontan has been replaced with either the lateral tunnel or extracardiac baffle. Small and/or distorted pulmonary arteries can be plastied from hilum to hilum, and regurgitant mitral valves can be repaired at the time of surgery (the original criteria were applied to patients with tricuspid atresia only).
Even Dr. Wilkinson's modifications, however, do not take into account subtle residual defects that can conspire to induce irreversible changes to the myocardium, thus leading to attrition [3, 15, 20, 29, 40] . Without highlighting these residual defects, clinicians, when contemplating repair, often apply the same criteria to univentricular hearts that they would apply to biventricular hearts, which obviously have more reserve. Common examples include mild aortic arch obstruction, branch pulmonary stenosis, mild to moderate degrees of atrioventricular and semilunar valve insufficiency, aortopulmonary collateral flow, and abnormalities of rhythm with or without dyssynchronous ventricular contraction.
Mild degrees of aortic arch obstruction are common after Norwood palliation for hypoplastic left heart H. J. Stern (&) Stern Cardiology, Quail View Road, Charlotte, NC, USA e-mail: tocathu@gmail.com syndrome [5] . The generally accepted criterion for intervention in a biventricular heart is a peak-to-peak gradient of 20 mm Hg [3, 12, 30, 44] . This criterion, although arbitrary by itself, has been even more inappropriately applied to univentricular hearts, despite the fact that studies have shown that peak systolic gradients \20 mm Hg can cause significant diastolic dysfunction [23, 41] [37] . Is it reasonable, therefore, to accept any arch gradient in a univentricular heart, which is already exposed to increased afterload [32, 38] ?
Pulmonary artery narrowing or distortion can be approached in the same manner as aortic arch obstructions, equalizing pulmonary blood flow and decreasing already elevated caval and lymphatic pressures, in addition to reducing the total resistance the single ventricle faces [28, 45] .
With the advent and common application of threedimensional (3-D) echocardiography (echo) and magnetic resonance imaging, it is clear that better imaging techniques provide the surgeon with a better understanding of atrioventricular and semilunar valve anatomy and, in turn, the pathology behind regurgitation, which is unique to each patient [1] . This allows the surgeon, as never before, to plan and execute surgery to either eliminate or make trivial these valvular abnormalities [27, 31] . We should not accept more than a mild degree of regurgitation because volume loading will result in accelerated failure of the Fontan circulation [22] .
Aortopulmonary collateral vessels are known to be detrimental in single-ventricle patients, although their anatomy is poorly described in the literature, and the technique to obliterate these vessels has only recently been published [2, 14, 18, 35, 36] . I believe elimination of chronic volume loading and competitive flow, along with cavopulmonary shunting ideally by age 4 months, is absolutely essential [36] . In combination with managing the residual defects previously noted, this should allow for better and longer-lasting palliation.
Abnormalities of heart rhythm and rate, including re-entrant atrial arrhythmias, bradyarrhythmias, and chronotropic incompetence, are extremely common in postFontan patients [9] . Fontan patients today will generally have either a lateral tunnel or extracardiac baffle with or without fenestration. The common practice of transcatheter closure of fenestrations in those that have not spontaneously closed makes the transvenous route for pacemaker leads problematic at best for most patients. The combination of atrial arrhythmias and underlying sinus and/or junctional bradycardia makes therapy with antiarrhythmic medications extremely challenging. Surgeons should plan for this eventuality by placing steroid-eluting epicardial leads at the time of the Fontan repair [39] .
In addition, resynchronization therapy using multisite pacing has been shown to be effective in univentricular hearts with prolonged QRS durations and dysynchronous ventricular contraction [11, 17, 19, 33, 34] . Although it may be impossible to predict the manner of dysynchrony at Fontan surgery, which would require epicardial leads later, we are aware of the development of an epicardial pacemaker multilead array incorporated into a cardiac harness, which could be placed at Fontan surgery and used, when appropriate, at a later date [8] . I agree with Cecchin et al. that more sensitive modalities beyond ejection fraction and QRS duration must be used when assessing the efficacy of this technology [4] . Promising alternatives include tissue Doppler imaging, tissue synchronization imaging, 3-D echo, and isovolumic acceleration times [4, 42] . By anticipating these problems in a proactive manner at Fontan surgery, we could avoid months and years of pathologic functioning resulting in neurohormonal activation, apoptosis, and the eventual downward spiral of the health of these patients [6, 21] .
Finally, optimal medical management of these complex patients is only just receiving the prospective randomized trial attention it deserves. Thus, management varies widely from one center to the next, with practitioners relying on their own experience, anecdotal reports, and underpowered randomized trials. Can heart failure algorithms in adults without congenital heart disease be successfully Only by centers pooling their patients into large, prospective, randomized trials will we achieve the diagnostic power to answer these critical questions.
Patients with single-ventricle anatomy present a unique challenge to the cardiologist caring for them. Only by preemptive and aggressive management will clinicians begin to see a positive impact on Kaplan-Meyer survival curves. I recommend that Choussat's ''Ten Commandments'' be revised to one, simple commandment: ''Thou Shalt Be Perfect.'' We have the necessary technology, and even if we cannot be perfect, we can strive to be. 
